Introduction
Monitoring changes in the distribution of urogenital schistosomiasis (bilharzia) 1 in South Africa is important with respect to public health, especially the proposed national helminthiasis control programme. 2 However, the fact that schistosomiasis is not, and never has been, a notifiable disease in South Africa makes monitoring and surveillance difficult. Whilst there is no indication that the urogenital form of the disease is spreading within the country, there is clear evidence in the literature for a historical contraction, albeit temporary, in its geographic range in what is now the Eastern Cape Province. In this paper, we review the historical literature on urogenital schistosomiasis in the Eastern Cape, south of the Buffalo River, to reconstruct the clinical epidemiology of the disease from its discovery in 1863 to circa 1900 and to examine reasons for its subsequent disappearance from this area until 2002.
were more 'dangerous' for contracting schistosomiasis than other seasons, whilst Spencer 9 claimed that children contracted the disease almost entirely in the dry winter, when rivers were reduced to a series of pools in which they swam on warm days. Presumably, Spencer meant that most cases of haematuria were diagnosed in winter because we now know that haematuria may take several years post-exposure to develop. 10 In the 1890s, knowledge of the schistosome life cycle was incomplete and based on that of the liver fluke Fasciola hepatica. 8, 11, 12 Thus the cycle was assumed to include development inside an aquatic intermediate host and this was widely thought to be a mollusc. It was only in 1915 that the intermediate host of S. haematobium in South Africa was identified as the planorbid freshwater snail Bulinus africanus.
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Clinical symptoms and diagnosis of urogenital schistosomiasis
Clinical descriptions of urogenital schistosomiasis 3, 5, 6, 7, 8, 9, 12, 15, 16 all noted that macroscopic haematuria and dysuria were the most common and recognisable symptoms. Although these early reports from the Eastern Cape did not give prevalence data, phrases like 'the haematuria of the Cape', 3 'the remarkable frequency of haematuria among young boys', 15 'It's only the redwater. We've all got it.' 16 and 'very prevalent, very chronic' 9 indicate that S. haematobium infection was common in the area.
Most diagnoses were confirmed microscopically by demonstrating the presence of the fluke's characteristic terminal-spined eggs in a patient's urine. In 1899 Haw 17 therefore recommended that in all cases of haematuria in South Africa, urine should be examined microscopically for the disease. The frequency of haematuria and dysuria and the comments by Chute 12 and others that the urine of some patients was dark red ('a deep claret colour') or 'pure blood' indicates that some of these were severe and would be classified as high-intensity infections today. Frequent reports of albuminuria, calculi and spicule-shaped or lozengeshaped deposits of uric acid support this interpretation. However, it was not appreciated by these early authors that as many asymptomatic as symptomatic cases would have been present in the population, that is, that there would have been as many light infections with microhaematuria rather than macrohaematuria or dysuria, which would probably have gone undiagnosed. Indeed, Van der Werf and De Vlas 18 recently estimated that the presence of macroscopic haematuria in a community generally corresponds to an infection intensity of ≥100 eggs/10 mL. At lower intensities haematuria is less commonly seen and is more likely to be as a result of other causes. Dysuria may occur at lower intensities, that is, >10 eggs/10 mL.
Reports of urine microscopy by these early observers reveal that egg output was sometimes high, up to '30 or 40 or more' per microscope slide, hundreds per terminal micturition ('teaspoonful') and several thousand per day. Eggs were often free in the urine but many, up to about 300, could be seen embedded with epithelial cells in clots of blood in strings of flocculant, dirty white mucus. Harley 3, 6 provided detailed drawings of these eggs and the miracidia that hatched from them.
Complications such as ureteral constrictions would seldom have been seen with the techniques available but may nevertheless have led to hydroureter, hydronephrosis and perhaps secondary infection and renal failure. However, renal and bladder colic, blood clots and calculi resulting from these complications were commonly reported and their passage down the urinary tract was usually accompanied by symptoms such as lassitude, tenderness of the kidneys and pain, sometimes severe, in the lumbar region radiating to the ureters, urethra, bladder and penis, particularly at the end of micturition. 5, 6, 7, 8, 9 Appendicitis and anaemia were also common and the growth of infected children was often impaired. 12 Microhaematuria is today regarded as one of the earliest symptoms of urogenital schistosomiasis, starting as soon as 4 weeks after exposure. 10 Macroscopic haematuria, often accompanied by dysuria, usually takes longer to appear, up to 3 months post-exposure, and sometimes up to 2 or 3 years after exposure. Calculi may take 5-7 years to develop. Symptoms such as these thus point to chronic S. haematobium infections but the pre-1900 authors cited previously were seldom able to confirm this by examining autopsy material for urinary tract lesions. Neither were cystoscopy, pyelography nor ultrasound available at the time, although by 1910 it had become recommended practice to examine all cases of haematuria cystoscopically for the characteristic pathology of the disease. 19 These observations conform to those of the autopsybased studies of Bhagwandeen 20 and Cooppan et al. 21 in neighbouring KwaZulu-Natal, which give a more detailed clinical picture of what the disease in the Eastern Cape may have looked like. In these studies a high proportion of patients had detectable morbidity. Many of these patients complained of haematuria and sometimes dysuria and urography or ultrasound showed abnormalities of the urinary tract. Bladder cystitis was common and involved a variety of macroscopic lesions in the bladder wall and the lower ureters. Polyps and sandy patches formed in the mucosa and submucosa and thickened the tract's walls, causing ureteral obstructions which restricted the flow of urine (hydronephrosis and hydroureter) and led to secondary infection. A smaller proportion of infected subjects was subclinical but urine microscopy would have shown microhaematuria.
Overall the morbidity indicated by the early case reports from the Eastern Cape seems comparable with that described later from KwaZulu-Natal. Some cases were undoubtedly serious and Bhagwandeen's summary of the situation in KwaZulu-Natal 20 probably also applies to the Eastern Cape in the late 19th century. Bhagwandeen 20 wrote: '… from this study has emerged the startling fact that urinary bilharziasis has a high bladder morbidity and that ureteric damage is not only common but is often severe'. Although Harley 6 considered that the disease was rarely fatal, Turner 22 in his review of schistosomiasis in South Africa subsequently recorded deaths as a result of hydronephrosis in the former Transvaal. Turner 22, 23 also recorded pulmonary complications and the presence of S. haematobium eggs in genital lesions. These related complications probably occurred in the study area too. Genital involvement is now known to be common in S. haematobium infections and is reflected in the changed name for the disease, urogenital schistosomiasis. 1 Genital lesions are not infrequently reported from the Transkei today.
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Historical and current distribution of urogenital schistosomiasis
The southernmost locality for urogenital schistosomiasis in Africa has long been considered to be the Port ElizabethUitenhage areas of the Eastern Cape, that is, approximately 34°S. This limit is based on Harley's 1864 report of infection in children from Uitenhage which he described as common in the catchment of the Swartkops River. A survey of the literature 3, 5, 6, 7, 8, 9, 12, 15, 16, 25 indicates that, in addition to Port Elizabeth and Uitenhage, transmission occurred at King William's Town (the most frequently cited locality) and East London over a period of about 35 years from the 1860s to at least the late 1890s. In comparison, transmission occurring at Alice, Fort Beaufort and Graaff Reinet was reported only in the late 1860s. Single case reports from numerous other localities testify to transmission, probably at lower intensities, but the dates of these are often not given. These localities, together with others listed by Turner 22 , indicate that transmission occurred widely in the region and was associated with the drainages of most if not all rivers from the Baakens River in the west to the Buffalo River in the east. The Buffalo River stands out as the most frequent source of infection.
In 1938 Porter 26 published the first map of the geographic distribution of S. haematobium in South Africa (Figure 1a ). This map was drawn in 1934 from data collected between the 1860s and 1932 and its database combined cases that Porter had personally diagnosed, was told of by 'reliable medical sources' or had gleaned from the literature, as well as records of the intermediate host, the snail B. africanus, carrying schistosome infections. Porter's 26 endemic area was bounded by localities identified in this way and so includes intervening areas where it was thought that schistosomiasis could occur. The disease's south-western limit lay along a line running north-west from Port Elizabeth to Graaff Reinet (where Porter rated transmission as 'slight'), that is, bounded by the Baakens, Swartkops and Sundays Rivers. The northern boundary lay along a transect from Graaff Reinet eastwards to Sterkstroom and Elliot at altitudes between 800 m and 1500 m. Porter noted that, whilst infection rates varied greatly over this area, transmission had been well established at Port Elizabeth and King William's Town and their environs. 26 , that in the Eastern Cape (and elsewhere) the distribution of the snail host was wider than that of the disease but predicted that the disease's range might spread to correspond with that of its snail host. Later, in 1959, a survey by Pitchford and Geldenhuys 29 recorded a prevalence of 0.9% (2/224) for the Uitenhage district but noted that according to the district surgeon at the time, the prevalence, presumably diagnosed from haematuria and/or urine microscopy, had been ±20% some 20-30 years earlier (i.e. in the 1930s and 1940s). Similar low prevalences were found east of the Port Elizabeth-Uitenhage-Graaff Reinet axis, namely 1.1% at both King William's Town (2/181) and East London (5/444), but, as with Uitenhage, unpublished surveillance by local health authorities had recorded higher levels of 20% -25% for these towns several decades before; a situation that persisted until at least the late 1940s.
The Atlas of bilharzia in South Africa 30 contains maps of disease prevalence data from surveys carried out between the early 1950s and late 1970s (with addenda to 1982), but it is not possible to assign exact dates to the records because the raw data are no longer available. Nevertheless, the atlas shows a much more restricted distribution for the disease in the Eastern Cape ( Figure 2 ). Data were presented in prevalence categories with records in the 6% -10% and 11% -25% categories for Mount Gulu and Chalumna, 20 km and 35 km south of East London, respectively. Occasional reports to C.C.A. from local health authorities in the East London area suggest that focal transmission may have occurred there into the 1990s.
In the Eastern Cape today, it is only in the former Transkei that prevalences above 20% are encountered routinely. 31, 32, 33 This observation was confirmed in 2000 through routine surveillance by the Eastern Cape Health Department (Meidany F 1999, personal communication, October 28). Currently the southern limit of the disease is in the southern Transkei but the specific locality is not known with certainty. Health Department surveillance suggests that it lies in the vicinity of Willowvale (±32°15'S), approximately 80 km south-east of Umtata. A prevalence of 9.1% was recorded there in 1994 (Meidany F 1999, personal communication, October 28).
Pitchford and Geldenhuys 29 did not find any infections west of the Port Elizabeth-Uitenhage axis, that is, at Humansdorp, Kareedouw, the Tsitsikamma and Groot River valleys and Knysna. Interestingly, however, the two maps of the disease published during the 1940s 27, 28 showed transmission in the Humansdorp area, as well as beyond Humansdorp to George, but without supporting parasitological information (Figures 1b and 1c) (Figure 3 ).
In summary, urogenital schistosomiasis clearly occurred in people between the Port Elizabeth-Uitenhage area and the Buffalo River, an area of ±46 000 km 2 , during the last four decades of the 19th century. Pockets of high transmission were located in populated areas. Prevalences at these localities had dropped to 20% -25% by the 1930s and 1940s, or perhaps earlier -an interpretation supported by the fact that reports of transmission in the area ceased to be published around 1900. 
Recent transmission in the Humansdorp area
Humansdorp is the type locality for the ungulate schistosome S. mattheei. This species was described by Veglia and Le Roux 36 from specimens collected in 1926 during autopsies of sheep that had died following an outbreak of schistosomiasis on a farm in the area. Named after Mr S.W. Matthee, owner of the farm, S. mattheei caused heavy stock losses at the time but subsequently disappeared from the area 37 years old) and all were confirmed from urine microscopy to be infected by S. haematobium with egg loads being described as 'abundant'. A count of 1993 eggs/10 mL urine was obtained for one sample processed at the University of KwaZulu-Natal (Archer CE 2002, personal communication, October 02). This count is very high by international standards and is classified as a severe intensity infection. 39 Mean measurements ± s.d. for the eggs from these children were 133.6±14.9 mm x 65.5±8.8 mm (n = 25) and lie within the normal range for S. haematobium. Large amounts of mucus were present in the urine. All diagnosed children were treated with praziquantel at the standard dose of 40 mg/kg (Coetzee DO 2002, personal communication, October 08).
A visit by C.C.A. to the area from 08 to 10 October 2002 showed that 13 of the children with haematuria lived on two farms, Sonop (11 children) and Die Bult (2 children), and the remaining 2 children lived in an informal settlement, Smithstown. All localities were situated within a few kilometres of each other, less than 10 km from the coast. The parasite was probably introduced to the area by migrant fishermen from the Transkei and/or KwaZulu-Natal who worked on local squid (chokka) boats and lived in the Smithstown informal settlement.
Bulinus africanus, the snail intermediate host for S. haematobium, is known from the area and was recorded from the Kabeljous River near Jeffrey's Bay. 29, 30 This snail also occurs in the adjacent two rivers to the west (Seekoei and Kromme Rivers) with Kareedouw on the Kromme (33°56'S, 24°17'E) being its south-westernmost locality in Africa. The absence of the snail from rivers further westwards is probably because these rivers are generally acidic (pH 4.5 -6.7). 40 The record by Connolly 41 of B. africanus from Knysna has not been confirmed.
A survey of six waterbodies in the area (three earth farm dams and three sites on the Kabeljous River) showed B. africanus to occur in one of the dams, Tweekloof. According to parents and local farmers, children from the area, including those who contracted S. haematobium, often swam in this dam on their way home from school in the nearby town of Jeffrey's Bay. Tweekloof dam is the presumed site of transmission in this outbreak.
Tweekloof dam
Tweekloof dam is located at 33º58'S, 24º55'E at an altitude of ±71 m above sea level, ±9 km north-west of Jeffrey's Bay, and is fed by a canal from the Kabeljous River. The dam has grassy banks as well as floating and emergent vegetation (Ludwigia sp. and Scirpus sp., respectively). Six adult B. africanus, measuring 13.6 mm -14.9 mm shell height, were collected in the dam within a 30-min period. None of the adult snails was infected with schistosomes (one carried a prepatent echinostome infection) and no juvenile snails were found. Other snail species found were Lymnaea columella and Bulinus tropicus. The water of Tweekloof dam was well oxygenated, was clear with a conductivity of 713 µS/cm, had a pH close to neutral and was pale brown. Although high for fresh water, the observed conductivity is within the tolerance range of B. africanus. 42 The dam is used for irrigation and watering cattle. Examination of faecal samples from the cattle that drank in the dam showed no S. mattheei, although 83.3% (15/18) were infected with the conical fluke Calicophoron microbothrium.
Enough is known of the biology of B. africanus to suggest that the failure to find juveniles in Tweekloof dam, whilst juveniles of B. tropicus were present, is meaningful. This finding suggests that in the south-western parts of the Eastern Cape, the south-westerly end of its geographic range, B. africanus may not exhibit the annual pattern of three overlapping generations identified in the lowveld of the Mpumalanga Province -a region highly endemic for S. haematobium. 43 This difference is because this region of the Eastern Cape experiences long, cold winters, as shown by temperature data from Cape St Francis, the nearest meteorological station, 21 km from the study area ( Figure 5 ).
De Kock 44 concluded from experimental work that South African B. africanus reproduces over a 10 °C temperature range (19 °C -29 °C) but that within this range its intrinsic rate of natural increase (r m ) is low relative to other snail species. In fact, B. africanus does not survive or breed well in cold water, and at water temperatures below 20 °C, r m dropped close to zero (0.3). With mean monthly minima below 18 °C throughout the year in the study area ( Figure  5 ) and mean monthly maxima below 20 °C for 5 months (June to October), few B. africanus are likely to survive winter and those that do will only start to breed in late spring once the water has warmed to 22 °C -23 °C. It is even less likely that schistosome-infected individuals will overwinter successfully, so transmission will probably depend on each spring-summer generation being infected anew. recorded patients infected with S. haematobium. As at Cape St Francis, mean monthly minima fell below 18 °C throughout the year but mean monthly maxima were below 20 °C for only 2 months, June and July. Snails reproduced in summer when mean monthly maxima rose above 25 °C but overall survival was poor with all test snails dying in winter when mean monthly minima dropped below 5 °C. Cercarial shedding was intermittent for both schistosome species and limited to short periods between January and May. These results led Pitchford and Visser 35 to suggest that neither S. haematobium nor S. mattheei was likely to become established in the area although short periods of transmission might occur.
Discussion
A comment by Le Roux 34 that S. haematobium transmission was 'by no means widespread' in the Cape Province but was instead localised to certain well-defined areas conflicts with the later maps 26, 27, 28 (Figures 1 and 2) . However, Porter's 26 map, as well as the other two which seem to be copies, included areas considered to be of 'potential' as well as areas of proven endemicity. Nevertheless, it is clear that transmission occurred at numerous places in the Eastern Cape between the early 1860s and late 1890s, but declined after about 1900. No new foci were reported for the next 100 years until that near Jeffrey's Bay in 2002. Some localised events may of course have gone unreported and Pitchford's 38 remark that 'it is probably somewhat rare today' suggests that he doubted that urogenital schistosomiasis had completely disappeared in the study area. We also do not view the quiescence of the disease in this area as a reduction in the disease's geographic range but rather we classify the area as an outbreak area for urogenital schistosomiasis following the definition given by Green et al. 46 . A comparison between the maps of Porter 26 and Gear et al. 30 ( Figure 6 ) shows this outbreak area to be approximately 12% of the total endemic area of South Africa as mapped by Porter 26 .
The disease's decline and subsequent quiescence in this area during the 20th century has been attributed to various environmental and biological factors. Cawston 47 suggested a role for changing climatic conditions by drawing attention to a prolonged drought in the area and the vulnerability of B. africanus populations in both rivers and disjunct pools to droughts. The distribution of B. africanus given by Gear et al. 30 , and subsequently by Brown 48 and De Kock and Wolmarans 49 , shows B. africanus to be absent from much of the S. haematobium area of the Eastern Cape as mapped earlier 26, 27, 28 ( Figure 6 ). As Gear et al. 30 , Brown 48 and De Kock and Wolmarans 49 all used confirmed B. africanus identifications from the National Freshwater Snail Collection, it can be argued that the snail's recorded absence from much of this area is either because it never occurred there or its range has retracted from the area since the 19th-century outbreaks. Alternatively, B. africanus occurs more widely in this area than these maps show, but, as discussed by Appleton and Stiles 40 , only as difficult-to-find relict or temporary populations in standing waterbodies associated with dykes in the Karoo sediments that dominate the area. Support for the opinion that standing waterbodies within the study area may be colonised by B. africanus, comes from the fact that three large dams have been built in the area and B. africanus has been reported to occur in all of them. 50 We believe that the occurrence of B. africanus in the study area, the marginal south-west of its range, is both sporadic and unpredictable and this is key to the recorded decline in schistosomiasis transmission. As De Kock 44 noted for such areas, a severe winter followed by a poor rainy season could lead to the extirpation of many of these populations. Immigration and repopulation are also likely to be slow under these conditions. Even though B. aftricanus is considered to be an only 'moderately successful' aestivator, 48 adults can survive for prolonged periods in sediment with a surface moisture content as low as 1.8% -1.9% at temperatures up to 45 °C. 51 The ephemeral nature of these habitats, the snail's tolerance of adverse conditions and its high innate capacity for increase will undoubtedly lead to dramatic fluctuations in its numbers, such that its survival in any given year will depend largely on the rainfall pattern and the length of time for which its habitats are dry. 49 In her analysis of the historical climate of Africa, Nicholson 52, 53 did in fact identify a severe drought in the Eastern Cape from 1895 to 1920. Rainfall in the region during the preceding period 1868-1895, which covers most of the outbreaks discussed earlier, was 'variable' but with evidence for increased precipitation at several sites including King William's Town, one of the outbreak sites, and Graaff Reinet. More recent analysis 54 has shown that in the Eastern Cape, a summer rainfall area, the coefficient of variation in annual rainfall is typically high, indicating that year-to-year fluctuations in precipitation are likely to vary by up to 40%. Under such conditions it is to be expected that, following De Kock and Wolmarans 49 , the habitats of B. africanus will dry out making its long-term presence unpredictable. Shiff 55 showed how this may happen by demonstrating the effects of the dual stresses of low winter temperatures and drying of the habitat in reducing, or even stopping, reproduction by the closely related B. globosus in a seasonal pool in Zimbabwe. These stresses would also inhibit or retard asexual reproduction by the intramolluscan stages of S. haematobium resulting, in the present situation, in transmission for 3-4 summer months only. Indeed, periodic drying of waterbodies for 3 months or more has often been recommended as a snail (and parasite) control measure. By way of comparison, the ungulate schistosome Schistosoma margrebowiei is only able to survive in seasonal pools in dry areas of West Africa because the similarly brief opportunities for transmission there are compensated for by its egg production being rapid (more so than S. haematobium) and its snail intermediate hosts, Bulinus forskalii and Bulinus scalaris, being better aestivators than B. africanus. 48, 56 Complicating the understanding of human urogenital schistosomiasis in the region in the late 19th century is the fact that S. haematobium and S. mattheei are sympatric and both use B. africanus as an intermediate host. Additionally, there are the opinions of several authors, including Le Roux 57 and Pitchford
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, that the drawings of eggs that were recovered by Harley 3 from urine samples from patients in Uitenhage, showed mixed infections. The majority of eggs illustrated were S. haematobium but one figure clearly showed S. mattheei. That these mixed schistosome infections were in fact hybrids was demonstrated by Pitchford 59 and Wright and Ross. 60 With the benefit of hindsight, this finding is not surprising because the two schistosomes share the same snail host and consequently may be transmitted in the same waterbodies when these are used by both humans and domestic stock. These and subsequent studies have shown that (1) a prior S. haematobium infection is necessary for hybrids with S. mattheei to develop in people, (2) the hybrid combination of male S. haematobium x female S. mattheei is particularly robust and is, like S. haematobium, a parasite of the urinary system (the less robust and less common male S. matheei x female S. haematobium hybrid is an intestinal parasite) and (3) the vigour shown by this hybrid is evident in both its larval and adult stages. Wright and Ross 60 and Wright and Southgate 61 argued, based on experimental data, that hybrid infection rates in B. africanus would be higher and produce more cercariae than pure S. haematobium or S. mattheei infections. They argued that hybrid cercariae were likely to be more infective to people and so hybrid worm loads would be greater than those of pure infections of either species. Hybrid adult worms grow larger than in the initial S. haematobium infections, mature more rapidly and produce more eggs; they are thus likely to be more pathogenic.
Whether this hybrid could have spread under Eastern Cape conditions to the extent that it increased the pathogenicity of the disease is debatable. Following Van Wyk 37 and Southgate et al. 62 , the combination of male S. haematobium and female S. mattheei would give rise to a sizeable population of hybrids in people, but probably at different rates in different places, perhaps replacing the original pure S. haematobium infections in some situations. However, because the study area experiences long, cold winters and is drought prone, snail populations would probably have needed to be reinfected annually in spring -a situation that allows for transmission to people for only 3-4 months of the year. In addition, adult S. mattheei have a much shorter lifespan in humans than do S. haematobium, 63 so frequent reinfection in humans by S. mattheei might also be needed to maintain hybridisation. In other words, persistence of hybrids in these outbreaks required the snail intermediate hosts to be reinfected frequently, perhaps annually, and for those involving intense transmission, reinfection of the final hosts as well.
Calculations by Kruger et al. 64 indicated, however, that this was unlikely to happen because far fewer hybrid eggs than S. haematobium eggs would be voided into water. Consequently, hybrid worm burdens in people would be too low to produce the pathogenic strain that would be needed to raise the disease's public health profile. They concluded from experimental and field data in the sub-tropical Mpumalanga lowveld that most human S. mattheei infections arose from infections contracted in early spring. They argued that S. mattheei cercariae were more common at this time when temperatures were rising than were S. haematobium cercariae. However, as temperatures in the Eastern Cape do not rise above 20 °C until October, this pulse of infections may not have occurred there. On balance it seems that the hybrid was not widely spread and there is no evidence that the morbidity here was any more severe than in, for example, KwaZuluNatal, as discussed earlier. 20, 21 Pitchford and Geldenhuys 29 considered that anthropogenic factors may have been responsible for the retreat of urinary schistosomiasis from the study area. These factors included control measures such as improved living conditions, relocating of houses away from infested streams as was done at Uitenhage, and a prohibition on bathing in the Buffalo River at King William's Town coupled with a chemotherapy campaign in the town. The drug used for chemotherapy was not named but was probably one of several antimonybased compounds available. Typically these had high cure rates but severe side effects so compliance was often problematic. However, R.J. Pitchford thought that increasing agricultural development and the accompanying pollution of waterbodies were important factors (1975, personal communication to CCA, May 10). Changing livestock farming practices dictated by agricultural development may also have upset transmission of the hybrid by separating waterbodies used by stock from those used by people. This separation would have prevented hybridisation by creating a reproductive barrier between the species and result, once again, in only pure S. haematobium infections in people. This separation would in turn have reduced the pathogenicity of human urogenital schistosomiasis infections and lowered the disease's profile in the community.
The discovery of active S. haematobium transmission associated with the Kabeljous River in 2002 represented a new geographical limit for urogenital schistosomiasis in Africa because the locality lies approximately 65 km south-west of the previously accepted limit, the Port Elizabeth-Uitenhage axis, and a few kilometres further south. This new limit also represented a return of the disease to the Eastern Cape area. Schistosomiasis may in fact have been transmitted within the Kabeljous River area before, because parents of the infected children recalled that haematuria had occurred in the area some 30-35 years earlier (i.e. in the late 1960s). This anecdote might explain the delineation of Humansdorp and its environs as an S. haematobiumendemic area by Pitchford and Visser 35 ( Figure 3 ). There are also anecdotal reports of haematuria at Kareedouw on the upper reaches of the Kromme River some 70 km further to the west (Van Niekerk J and Kotze M, Department of Health, Humansdorp 2002, personal communication, October 10). Gear et al. 30 recorded B. africanus at several localities on the Kromme River near Kareedouw and S. haematobium transmission in this area should be investigated.
The outbreak near Jeffrey's Bay may be a recent example of what happened previously at the historical Eastern Cape hotspots of Port Elizabeth, Uitenhage, King William's Town and East London. Snails were present at these localities and all that was needed was the introduction of the parasite through human contact. The Jeffrey's Bay outbreak was clearly localised and characterised by intense transmission. Its short duration was probably as a result of chemotherapy.
Although various factors would have affected the urinary schistosomiasis transmission cycle at the time, it is likely that the most influential in terms of the decline of the disease between about 1900 and 2002 were those that acted directly on host snail bionomics and cercarial transmission. The area is characterised by unstable, drought-prone habitats with high B. africanus mortality likely during the long, cold winters, which means that the new generation of snails would have needed to be reinfected annually in late spring by the schistosome parasites and this would in turn have led to a short cercarial transmission season. The short lifespan of S. mattheei in human hosts means that, for transmission of the S. haematobium/S. mattheei hybrid to persist, people too would have needed to be reinfected annually. The impact of public health interventions such as the chemotherapy campaign at King William's Town 29 would have been more localised.
